Introduction
Noise is the main source of environmental frustration resulting in different adverse impacts in humans and animals. Noise is determined as an undesirable sound that is linked to different kind of health problems such as hearing damage, cardiovascular illness, increasing blood pressure, mental diseases, sleep disturbance and gastrointestinal motility disorder (1) (2) (3) (4) (5) (6) (7) . Histopathological injury in various tissues including brain, heart, spleen and liver were observed in female DOI: 10.15171/jrip.2018.53 rats exposed to high-frequency stable noise (2) . Recently, Zaghloul reported exposure rat to noise increased kidney weight and produced histopathological damage as well as highly significant decreased in the urine output (7) . The mechanism by which noise stress induced adverse effects in various organs is not completely understood. However, Pinar et al found the oxidant/antioxidant imbalance in erythrocytes of workers, who worked in a noisy environment (8) . Said et al demonstrated noise stress reduced the activity of superoxide dismutase and increased malondialdehyde (MDA) levels in rats (3). Increasing evidence indicated that nutrition plays an essential role in the control of chronic diseases (9, 10) . Food is not only vital for living but also inducing certain physiological functions and providing to the reduction of risk factors for adverse effects of xenobiotics (10, 11) . Yu et al found that diet with low iron escalates exposure to noise-mediated hearing loss in rats (11) . Milk is well-known to be one of the main sources of nutrient that contains various substances recognized to be vital for human nutrition.It is an important source of protein, calcium, vitamin A, vitamin C, magnesium, and zinc (12) (13) (14) (15) (16) . The beneficial effects of milk in prevention of adverse effect of xenobiotics were reported by several studies (10, 16, 17) . Water buffalo's milk is the main source of drinking milk in many countries. It is a good source of high levels of vitamin A, iron, and copper content, phosphorous contents, magnesium and other trace elements and it has an antioxidant capacity (12) (13) (14) (15) . To our knowledge, the effect of milk on noise produced nephrotoxicity has not been reported.
Objectives
The aim of the present study was to determine the impact of buffalo's milk on noise induced kidney injury in rats.
Materials and Methods
Adult male albino Wistar rats (200-250 g body weight) were provided from maintenance center of laboratory animals of Ahvaz Jundishapur University of Medical Sciences. The rats were kept under 12/12-hour darkness/ brightness conditions at a temperature of 23 ± 2°C and they had free access to food and water. They were divided randomly into four groups (each 5), as follows: Group I; control group (without exposed to noise and without administration buffalo's milk). The animals have been kept in the chamber with the same specification as that of the experimental groups except for the noise exposure. Group II; received buffalo's milk (1 mL/d) for 2 weeks without expose to noise. Group III; exposed to noise (100 decibels [dB], 4 hours daily) for 2 weeks with administration 1 mL/d distilled water 10 minutes before exposing. Group IV; exposed to noise (100 dB, 4 hours daily for 2 weeks) with administration 1 mL/d buffalo's milk 10 minutes before exposing. All animals were killed 24 hours after the last experiment, with an overdose of sodium pentobarbital. Blood samples were used for evaluation blood urea nitrogen (BUN) and creatinine (Cr). The methods of diacetyl monoxime and Jaffe were used for the evaluation of BUN and Cr, respectively (18, 19) . One part of the kidney tissues was used for evaluation of MDA and glutathione (GSH) levels. MDA level was determined by the method of Buege and Aust (20) , and GSH level was measured with (5,5'-dithio-bis-[2-nitrobenzoic acid]) by Ellman's method (21) . Another part of the kidney tissues was processed for light microscopy. Five histopathological sections, each at least 15 µm apart were taken from each tissue block and stained with hematoxylin and eosin (H&E).
Noise exposure
From a large textile factory, the intended noise (100db, 700-5700 Hz) was recorded and reproduced in a soundinsulated animal room. During noise exposure, The intensity was measured regularly at inside the animal room using calibrated Brüel and Kjaer noise meter device (MODEL 2238). Selected sound intensity was based on previous studies (22) (23) (24) .
Source of buffalo's milk
Milk was collected early morning from buffalo's farm. The milk samples immediately were boiled for pasteurization and after cooling, samples were kept in the refrigerator.
Ethical issues
The research followed the tenets of the Declaration of Helsinki. This project was approved by Ethics Committee of Ahvaz Jundishapur University of Medical Sciences. Prior to the experiment, the protocols were confirmed to be in accor dance with the guidelines of Animal Ethics Committee of Ahvaz Jundishapur University of Medical Sciences.
Data analysis
Data of blood biochemistry and kidney were tested for homogeneity of variance and once homogeneity was confirmed, analysis of variance (ANOVA) was performed and Welch's t-test was used otherwise. For the comparison of means to determine significant differences (P ≤ 0.05), the Tukey's test was used. In this study, five animals were assigned randomly to each group. SPSS 23 software was applied to analyze the data.
Results
Exposure of rats to noise showed a significant increase in serum BUN level compared to the unexposed control group (P ≤ 0.05). Buffalo's milk (BM) had no impact on serum BUN level when compared to the control group. However, giving BM prior exposure animals to noise significantly decreased BUN level compared to those in nontreated rats exposed to noise ( Figure 1A) . Similarly, the level of Cr in rats exposed to noise increased significantly when compared to control value. BM had no effects on Cr, but significantly decreased Cr level in exposed rats when compared to non-pretreatment rats exposed to noise ( Figure 1B) . Kidney GSH concentration diminished significantly (P ≤ 0.05) in the noise exposure group compared to the unexposed control rats. Buffalo's milk had no impact on rat kidney GSH level when compared to the control group. The buffalo's milk significantly (P ≤ 0.05) increased the GSH level in noise exposure rats in comparison with the those in noise group ( Figure 1C ). Exposure to noise increased MDA concentration in rat kidney when compared to the control group (P ≤ 0.05). Buffalo's milk had no impact on MDA level in rat kidney when compared to the control group. In the kidney tissue, MDA level decreased significantly (P ≤ 0.05) in noise group by administration of buffalo's milk when comparing to non-pretreated rats exposed to noise ( Figure 1D ). In control, there was no detectable injury in rat kidney ( Figure 2 ). However, compared with the control rats, histopathological alterations included dilatation, congestion area and sign of disorganization were seen in rat kidney exposed to noise. Light microscopy revealed that renal tubular cells were swollen, had loss of staining capacity, and nuclei appeared to be dilated (Figure 3 ). Buffalo's milk had no effect on kidney cells. However, it protected kidney against noise-induced injury (Figure 4 ).
Discussion
Our data showed that noise exposure caused elevation of BUN and Cr when compared to those in unexposed control male rats. Helal et al found the exposure of female rats to noise significantly increased Cr. They also reported that exposure of rats to noise induced histopathological damage in the kidney (25) . Zaghloul found renal histopathological alterations as well as reduction in urine output in rats exposed to noise (7) . Thus, our findings along with other studies, support the view that noise exposure induced adverse effects on kidney. Harmful effects of noise on an extra-auditory system including endocrine, cardiovascular and neurologic functions have been reported (5-8) . The mechanism by which noise induced adverse effects has not been completely understood. However, the production of reactive oxygen species (ROS) has been known to be part of the fundamental mechanism for noise-mediated hearing loss.Our data showed MDA is an index of lipid peroxidation increased following exposure to noise. Liu et al reported that noise mediated oxidative stress and caused cognitive decline in mice (26) . Dereköy et al found, exposure of rabbit to noise produced oxidative stress and causing hearing loss (27) . Koc et al reported that rosuvastatin decreased oxidative stress caused by noise exposure in rat serum (28) . We observed in contrast to MDA, the level of GSH decreased in rats following exposure to noise. GSH has an antioxidant capacity and prevents cells against reactive toxic metabolites and electrophilic chemicals. We observed exposure rats to noise for 2 weeks significantly diminished GSH level when compared to unexposed rats. Ohinata et al reported that GSH supplement protected noise-induced hearing loss in guinea pigs (29) . The impact of noise-induced oxidative stress in kidney has not been reported previously. However, the results of the present study support the view that similar to other tissues, generation of oxidative stress at least in part is in charge for its noxious effects on rat kidney. The role of nutrition in preventing cells against reactive chemical species and toxic environmental chemical has been generated considerable interest. Loukzadeh et al showed that vitamin C diminished noise-induced hearing loss in rats (30) . Wang et al found that orientin has potential to protect mice against noise-induced cognitive impairments (31) . The beneficial effects of milk in prevention of some xenobiotics induced nephrotoxicity were reported by several authors (16, 17) . Al-Hashem reported that camel's milk prevents rat's kidney against aluminum produced nephrotoxicity. He suggested that the protecting impact of camel's milk could be related to its antioxidant capacity (32) . The antioxidant property and protective effect of buffalo's milk on toluene induced nephrotoxicity were also reported (33) . Our data showed that pretreatment of rats with buffalo's milk before to noise exposure diminished noise induced renal injury. High level of vitamin A and vitamin C are reported in considerable amounts within buffalo's milk (15) . These chemical agents act as antioxidant and have been founded to prevent tissues against chemical produced toxicity. Zinc and other certain minerals in this milk can also act as antioxidants (15) . Our data along with others further support the view that the preventing effects of buffalo's milk against chemical produced oxidative stress could be due to its antioxidant property. Dereköy et al showed treatment of rabbits with vitamin C caused protection against the harmful effect of noise and hearing loss (27) . In the view of the present study, we found that the importance of milk in protecting the kidney against noise induced oxidative stress and produced nephrotoxicity.
Conclusion
Noise has an unwilling impact on rat kidney. Our data revealed that rats exposed to noise impaired renal function as well as induced oxidative stress. Buffalo's milk administrated before exposure to noise minimized noiseinduced nephrotoxicity. Therefore, drinking milk could be beneficial for reducing adverse effects of noise. Further studies are needed to confirm this protective.
